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Supplementary file 1
Materials and Methods — Details on methodology

Xenograft Tumor Samples Histoplast paraffin (Thermo Scientific; Cheshirek)U
at 60 °C and stored at 4 °C. Storage temperature of

All samples were obtained from mouse xenografy °.C was chosen by reason of subsequent RNA
tissue models of three human_ cancer cell linesgnalysis (not in this study) as von Ahlfen et a9][2
Xenografts were generated by implanting 5 x 106ready showed results on degradation of RNA in
COLO-205, OVCAR-5 and NCI-H322M cells empedded formalin fixed tissue when storing at room
suspended in 100 pL of phosphate buffered salingsmperature.

(PBS) subcutaneously in both flanks of SCID-BEIGE The HOPE fixation (DCS Dr. Christian Sartori;
mice. After tumor growth to ~400 ninfrange from 50  Hamburg, Germany) was performed according to
to 1100 mg), samples were harvested for fixatiod anmanufacturer's recommendations for 16 h in HOPE
divided into two equally sized pieces with a maxima Solution, 2 h in HOP& Il Solution, dehydration for 3x
ischemia time of 60 seconds. One half underwenp h in acetone > 99.5% p.a.; Mallinckrodt Baker;
fixation in standard formalin and the other halfone  peventer, Netherlands) at 4 °C and paraffinizafiom

of the alternative fixatives, as described belowr F 5 h in low melting paraffin at 56 °C (DCS; Hamburg,
every alternative fixative at least five xenograts Germany). The fixed tissues were then embedded in

every cell line from five different mice were gea&d.  |ow melting paraffin at 56 °C and stored at 4 °C.
Xenograft studies were reviewed and approved by the

Government of Upper Bavaria as demanded by th
German Animal Welfare Law. R/Iorphology
Firstly Xenograft specimens were cut into sections
Fixation Protocols and Fixatives of 3 um thickness and mounted on Superftqsitis
glass slides (Menzel; Braunschweig, Germany). After
Fixation of xenograft tumors was optimized for all 4rying the slides over night at 37 °C H&E stainings
alternative fixatives in a pre-screen testing dfedent  performed with an Tissue-TBKDRS™ 2000 stainer
fixation conditions inClUding fixation time and &xon (Sakura; Tokyo' Japan) using Mayer’s hematoxy"n
temperature. Final fixation conditions were seldcte and Eosin Y. Also deparafﬁnization (from Xy|eneeov
with regard to optimal tissue morphology obtaingd b 1009, 90%, 80% ethanol to 70% ethanol [ethanol p.a:
H&E staining of all differently fixed tissues (dat®t 99 8%, denatured with 0.8-1.3% Ethylmethyl-ketone]
shown). For subsequent experiments (after the premd dehydration (from water over 70%, 80%, 90 % and
screen), tumor samples were fixed for 24 hin 1096 v 100% ethanol to xylene) were performed with the
buffered formalin (standard formalin; 3.9% W/V Tissue-TeR stainer. After dehydration, slides were

formaldehyde; No. 3933.9020, Mallinckrodt Baker;coversnpped using EUK|T(%' (OKmd]er, Freiburg,
Deventer, Netherlands), for 24 h in Acidified Fotma Germany).

Alcohol (AFA; VWR International; Darmstadt,
Germany), for 7 h in 10% v/y buffered formalin with Immunohistochemistry
ultrasound exposure (formalin-ultrasound), for #hh
Acidified Formal Alcohol with ultrasound exposure Three therapeutically targeted membrane receptors
(AFA-ultrasound) and for a total of 5 h in PAXg&ne were chosen as IHC markers. For the selected
Tissue Containers, split up in 3h in Tissue Fixxenograft models, IHC staining of these membrane
Solution and 2h in Tissue Stabilizer Solutionreceptors ranged from low intensity to high intgnsi
(PreAnalytiX; Hombrechtikon, Switzerland). when using standard formalin fixation. Therefore,
The ultrasound fixation was performed with an USEcomparability of alternative fixatives with standar
33 apparatus (MEDITE; Burgdorf, Germany) accordingormalin fixation was ensured.
to manufacturer's recommendations at 17.0 °C in The selection complied with established IHC assays
20 mL High Performance Glass Vials (PerkinElmer;of robust antibodies which were all able to perfam
Waltham, USA). During fixation, all sample containe a BenchMark XT instrument (Ventana Medical
were kept in motion to ensure mixing of the fixatio Systems; Tucson, USA) and resulted in staining of
solution. After fixation, samples were put in tissu EGFR, IGF-1R and p-HER2 with specific antibodies
cassettes (Leica; Wetzlar, Germany), excessivéifixa (Ventana Medical Systems; Tucson, USA and Cell
was removed by rinsing with water, and samples wer8ignaling Technology; Danvers, USA. cf. Table 2).
processed for 3x 90 min with 70% ethanol, 2x 90 mirNegative controls were performed using IgG control
with 95% ethanol, 2x 90 min with 100% ethanol, Zx 6 antibodies of the particular species (Table 2).
min with xylene and 4x 60 min with paraffin (60 °iD) Xenograft specimens were cut into sections of
a tissue processor (Sakura; Tokyo, Japan). Dehigdrat 4 um thickness and mounted on Superftgits glass
was performed after fixation without any delay.slides (Menzel; Braunschweig, Germany). After dgyin
Dehydrated tissues were embedded in Shandahe slides over night at 37 °C, sections were sthitn
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a BenchMark XT instrument. Sections were incubatedqBenchMark XT), manual deparaffinization was
with anti-EGFR antibody for 32 min, with anti-IGRR1 performed with xylene to ethanol (90%, 80%, 70%)
antibody for 16 min and with anti-p-HER2 antibody and phosphate buffered saline (PBS) for all
for 60 min. The antibody-antigen complex wasalternatively fixed samples as well. After manual
detected by an iView DAB Detection Kit in the cade deparaffinization, rehydrated specimens  were
EGFR and by an UltraView Universal Detection Kit inimmediately placed onto the slide pads (thermoflex
the case of IGF-1R and p-HER2 using 3,3-pads) and covered with PBS to protect sectionsagai
diaminobenzidine (DAB) as the substrate (seever-drying. All sections from HOPEfixed material
Supplementary file 2 for detailed staining prot@}ol were deparaffinized in a separate manner (from 2-
Counterstaining was achieved using Hematoxylin lpropanol to acetone to PBS) according to
and Bluing Reagent (all reagents from Ventanananufacturer’'s recommendation.

Medical Systems). After staining on the BenchMark

XT, slides were rinsed with soap water and dehgdrat |HC Scoring System

from 70% ethanol over 80%, 90% and 100% ethanol to

xylene and then coverslipped using EUKFTT All specimens of alternatively fixed tissues were

(O.Kindler; Freiburg, Germany). compared with the matched specimens of standard
Because IHC assays with the utilized antibodiegormalin fixed tissue belonging to the same xenfigra
were initially established for FFPET, tumor. The membrane staining was evaluated by an

immunohistochemical staining methods were firstexperienced pathologist with respect to both the
optimized on xenografts from COLO-205 cells forintensity and the quantity and separately scorethfr
each alternative fixative by varying assay paramsete (0) to (3): (0) no staining; (1) weaker overallensity
such as antigen retrieval and deparaffinizatioss@ié than standard formalin fixed tissue (intensityfewer
fixed with standard formalin was analyzed with thecells stained than in standard formalin fixed téssu
standard method established for FFPET on théjuantity); (2) equivalent to standard formalin efik
BenchMark XT instrument with an automatic tissue (intensity or quantity); (3) stronger thzamslard
deparaffinization process and an antigen retrimfal formalin fixed tissue (intensity) or more cells istzd
8min with protease 1 (Ventana Medical Systems) fofhan in standard formalin fixed tissue (quantitfhe
the detection of EGFR and 60 min with CC1 bufferscoring system was adopted similar to the one
(Ventana Medical Systems) for the detection of IGFPuUblished by Atkins et al. [7]. Furthermore, other
1R and p-HER2. For HOPHixed tissue, we applied Morphological criteria such as counterstaining and
standard antigen retrieval with protease 1 and @@l Preservation of tissue structures were evaluated to
as well antigen retrieval with CC2 according todetect inappropriate staining methods or inappederi
manufacturer’s recommendation. fixatives. Evaluation of IHC experiments with
Besides automatic deparaffinization with acomplete scoring is included in Supplementary4ile
proprietary reagent at temperatures around 76 °C

Table 2 Antibodies used for Immunohistochemistry

Antibody Vendor HOSt. Concentration used
species

CONFIRM anti-EGFR (3C6) Ventana (Tucson, USA) Mouse |1 pug/mL

CONFIRM anti-IGF-1R (G11) Ventana (Tucson, USA) Rabbit 1.7 pg/mL

anti-Phosphor-HER2/ErbB2 (Tyr1221/1222Fell Signaling (Danvers, USA)Rabbit |0.15 pg/mL

IgG1, isotype Control Mouse R&D (Minneapolis, USA) Mouse |Equivalentto

IgG (DALE, #3900), isotype Control Rabbit Cell Signaling (Danvers, USA)Rabbit |antibody concentration




